Introduction
In previous paper (part I), Ghobashy et al. [1] explored the gamma synthesis of the first kind of silver rubber-hydrogel nanocomposite. During the gamma irradiating the mixture of rubber-hydrogel dissolved in silver nitrate solution, and then in situ reduction of Ag + ions and crosslinked of rubber-hydrogel matrices were performed under the radiolysis of water. A remarkable and advantageous feature of nanoparticles prepared using this technique in contrast to those prepared using chemical synthesis is absence of uncontrolled by products. In this paper we used other kinds of rubber and hydrogel with keeping the silver metal. The optical property variation with pHs of the supporting rubber hydrogel matrices due to insitu silver nanoparticles have been evaluated. Interesting effects of pHs were observed on swelling and optical properties of both silver nanoparticles inside rubber-hydrogel matrices. The noticeable main variations of optical properties of the host rubber-hydrogel matrices come from surface plasmon resonance phenomena of silver nanoparticles. The presence of silver nanoparticles embedded inside the rubber-hydrogel matrices has been confirmed by the surface plasmon resonance response (SPR) at 400-420nm. In which the particle electron cloud oscillates with the field of electromagnetic radiation. The surface plasmon resonance is dependent on the particle size ,shape and pH of surrounding environment, e.g. The net charge on the (AgNPs) is affected by pH of its surrounding environment and can become more positively or negatively charged. The pH at which the net charge zero is called the isoelectric point of (AgNPs). The decrease in the magnitude of the potential (less negative) with decreasing pH is most likely the result of decreasing OH -concentration which generates a negative surface charge in alkaline pH environments [2] . The charge of the polymer chains can easily be tuned by altering the pH of the solutions with the introducing of silver particles [3] .
Poly acrylamide is neutral polymer. The most frequently used flocculants are polymers derived from the acrylamide monomer [4] . Swelling equilibrium for polyacrylamide PAM -based polyampholyte hydrogels [5] and other anionic polyelectrolyte polymer such as methacrylic acid and 1,2-dimethyl-5-vinylpyridinium methyl sulphate [6] [(methacrylamido)propyl] trimethylammonium chloride (MAPTAC) and sodium styrene sulfonate (SSS) [7] or could be crosslinked with other kind such as wax [8] . Natural Rubber Latex (NRL) is an eco-friendly latex material that comes from the bark of the rubber tree, Hevea brasiliensis. After collection, the latex is treated with a preservative, typically ammonia, to prevent coagulation and is transported to a processing facility for concentrating and compounding. Natural rubber Latex (NRL) which has been investigated for more than 70 years. It includes relevant properties, utilization, and potential applications [9] . It soon became evident that to find NRL formed hybrid materials. Recent advances in polymer synthesis have opened ways to prepare composite and hybrid materials [10] , that are increasingly gaining attention in material science. Composite materials are traditionally made by mixing the filler into a matrix precursor formulation, which the polymers are covalently bound to inorganic substances, such as metal nanoparticles [11] .The concept is, synthetic polymers bound to rubber made by different polymerization techniques [12, 13] . Gamma radiation induced reduction of silver ions in aqueous solutions containing stabilizers (usually, high-molecularweight compounds), polymer can obtain quite stable colloidal solutions of nanoparticles of silver metal. As was established by the pulse radiolysis method, in aqueous silver salt solutions [14] . In the absence of stabilizers, the reduction of silver ions to yield nanosized metal particles unhappened duo to exceed OH
• . The oxidizing OH
• radicals produced in radiolysis of water should be scavenged and it can be done efficiently by adding stabilizers. The use of a polymer as a stabilizer makes it possible to prepare silver nanoparticles during the radiation-induced reduction of silver ions upon gamma irradiation of AgNO 3 solutions. On the other hand, Gamma irradiation is a promising technique to fabricate a wide scale of different materials especially polymeric materials [15] [16] [17] [18] [19] . γ-radiation has a convenient and effective initiation method, it rapid creation of active radical sites such as H · and OH · in the water phase at room temperature could initiate the polymerization [20] . This mean throw silver reduction the polymerization take placed.
In this study, illustrate the procedure for radiation synthesis (NRL/ PAM/PMAA)/Ag are herein discussed with a focus on their pH sensitive. Silver NPs/Rubber-hydrogel, exhibit extremely high surface charge densities. Thus, pH sensitivity of the hybrid composite (NRL/PAM/PMAA) was compared for both; Ag containing and Agfree forms, where pH controlled and alternated the swelling degree of (NRL/PAM/PMAA) and surface plasmon band of AgNPs grown composites were characterized by powdered X-ray diffraction, SEM, FTIR and UV-VIS techniques.
Experimental

Martials
The natural rubber latex (NRL) stabilized by ammonia with a total solid content of 64.5% was provided by the Tropical Crops Research Center of Zhanjiang, China. Acrylamide monomer (AM), methyl acrylate monomer (MAA) 99% and silver nitrate (AgNO 3 ) was provide from Sigma-Aldrich co. another chemicals and solvent was provide commercial without further purification.
Gamma irradiation cell
Irradiation to the required doses was carried out in the cobalt-60 gamma cell facility of National Center for Radiation Research and Technology (NCRRT), Atomic Energy Authority of Egypt (AEAE), Cairo. The cobalt-60 gamma cell was made in India and the irradiation was carried out at a dose rate of 1.8kGy/h.
Determination of swelling ratio
The dried pH sensitive rubber-hydrogel of known weights was immersed in distilled water until the maximum swelling was obtained at room temperature. Then sample was weighted after removing excess water on the surface of sample with a tissue paper. This steps repeating three times, the same procedures are followed in case swelling in pH from 1 up to 11 . The swelling ratio was calculated as:
Where W s and W d are the weights of wet and dry copolymer, respectively.
Puffer preparation
Swelling at various pHs individual solutions with acidic and basic pHs were prepared as following. pH 1 and 2 prepared by 0.1M of HCl (dilute 4.22917mL of 36.5 % HCl to a final volume of 500mL with distilled water), and 0.1M KCl (7. 
Preparation of (NRL/PAM/PMAA)/Ag nanocomposites
Our scopes through two research papers (Part I,II) is development of new materials, and these could the simple way to the innovative combination of three different components (Rubber, hydrogel and metal). The structural combination of a rubber hydrogel networks with a nanoparticle (silver) for providing superior functionality to the composite material with applications in diverse fields, including catalysis, electronics, bio-sensing, drug delivery, nano-medicine, and environmental remediation. This mixing may result in a synergistic property enhancement of each component: by mutual those properties, the mechanical strength,
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thermal stability, swelling behavior and biomedical activity of silver nanocomposite. These mutual benefits candidate these new materials to associate potential applications by researchers at near future. Illustrate the procedure for radiation synthesis (NRL/ PAM/PMAA)/Ag are herein discussed (Figure 1) . Two portions for prepared (NRL/PAM/PMAA), first one dissolving 0.5gm of AM monomer in 10ml solution of (30/70) (methanol/ bi distilled water) followed by adds 0.5ml of meth acrylate monomer, second one add dropwise 10ml of emulsion solution of 64.5% NRL to the comonomer (AM/MAA) solution, the two portion mix will by Severely stirring for 30min ,and then exposure to gamma irradiation at dose 20kGy. For (NRL/PAM/PMAA)/Ag was prepared by repeating the above steps with dissolved co-monomer (AM/MAA) solution in 10ml of 0.01mol L-1 AgNO 3 (1.7g).
Figure 1:
Demonstrating the procedure for rubber hydrogel silver nanocomposite preparation inducing by gamma irradiation and drawing the proposal embedding of silver nanoparticles composite with the two matrices of NRL rubber and PAM /PMAA hydrogel and proposal interactions between them. The silver ions reduction aided by hydrogel and radiolysis of water.
X-ray diffraction (XRD)
X-ray diffraction patterns were obtained with an XRD-6000 series, Shimadzu apparatus using Ni-filter and Cu-Kα target radiation operating at 30kV and 30mA in a step scan mode with a step size of 0.02° for 2θ and registration time of 20s per step.
Thermal analysis
Thermal analysis was measured using a DSC and TGA from TA Instruments Waters-LLC, 159 Lukens Drive, New Castle, DE 19720. the melting temperature (T m ) measured by heating the dried samples from 25 °C up to 300 °C with heating rate 10 o C/min. All measurements were conducted under a nitrogen atmosphere (20ml/min.). The cell was calibrated using an indium standard; the weight of the sample was 5-10mg. The TGA/DTG curves were obtained with a top-loading thermo balance features; furnaces provide the highest available cooling speed. Conversely, heating from 25 C up to 600 °C with heating rate 10 o C/min under dynamic N 2 atmosphere (100ml/min.).
Fourier transforms infrared spectroscopy (ATR-FTIR)
Attenuated total reflectance-Fourier transform infrared ATR-FTIR spectroscopy Vertex 70 FTIR spectrometer equipped with HYPERION™ series microscope, BrukerOptik GmbH, Ettlingen, Germany, over the 4000-500cm -1 range, at a resolution of 4cm -1 . Software OPUS 6.0 (BRUKER) was used for data processing, which was baseline corrected by rubber band method with CO 2 bands excluded.
Particle size studies using transmission electron microscopy (TEM)
The particle size distribution were studied using a Transmission Electron Microscopy (TEM), JEOL JSM-100 CX, Shimadzu Co., Japan, with an acceleration voltage of 80KV. For TEM observations, the samples were prepared by making a suspension from the film in distilled water using ultrasonic water bath. The silver rubber hydrogel samples was freezing on liquid nitrogen and quickly grind to become fine powder was suspension in acetone solution and centrifuged to separate the rubber hydrogel matrices and collimate the large size particles. Then a drop of the suspension was put into the carbon grid and left to dry at room temperature.
Results and Discussion
XRD analysis of sliver rubber-hydrogel nanocomposites Figure 2 shows the four characteristic peaks due to silver crystalline structure at 2θ angles of 38.80˚, 45.12˚, 65.60˚ and 78.71˚corresponding to Face Centre Cubic (FCC). These values are slightly higher than those reported in JCPDS. These shifts in peak positions of Ag towards upper angles suggested a decrease in lattice constant due to distribution of Ag nanoparticles into owing rubber-hydrogel matrix.
The crystal size of the silver nanoparticle was calculated from the line broadening using the Scherrer's formula D = kλ/βcosθ. The sizes were calculated from all the four peaks and were found to be 13nm, 12nm, 12nm and 11nm respectively. The XRD pattern indicated that the rubber-hydrogel matrix success with gamma radiation to reduction Ag + ions forming uniform nanoparticles Ag prevented the Ag nanoparticles from being oxidized even in air, compared with the uncoated Ag nanoparticles.
Transmission electron microscopy (TEM)
Figure 3: TEM micrographs of (NRL/PAM/PMAA)/Ag nanocomposite.
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A typical TEM image is used to characterize the size, shape and morphologies of the formed silver nanoparticles. The TEM image of the silver is displayed in Figure 3 . The Ag nanoparticles were readily generated during gamma irradiation. The silver nanoparticles are well distributed in the rubber-hydrogel matrices were TEM image reveals the uniform sphere structure shape of Ag nanoparticles was in the size of 30nm. This is evidence of the protection that the rubber-hydrogel matrix exerts against oxidation of the Ag core. Thus, quite stable Ag nanoparticles could be fabricated the lower size of silver nanoparticles indicated that rubber-hydrogel was employed efficiently as a reducing agent.
Swelling characterization under influence of pH
Silver NPs / Rubber-hydrogel composites in general, exhibit extremely high surface charge densities influence by pH of surrounding environmental. Thus, provide the high responsive pH. Figure 4a & 4b shown pH solution from 1 to 11 has an extremely effect on the water uptake by prepared composite after 24h has been performed, where swelling equilibrium depend on the surface charge of the AgNPs. Figure 4a shown the effect of pH with the equilibrium swelling of (NRL/PAM/PMAA).The polyampholytes matrices of (PAM/PMAA) have both pKa, pKb for amine groups in PAM was approximately 9 [21] and/or 9.5 [22] and for PMAA is appear to be stronger acids in copolymerized with PAM than do itself pKa are less more than 3.35, where pKa's examined as a function of extent of ionization [23, 24] while the charged of NRL were controlled with the pH at the isoelectric point is 2.95 [25] . Therefore at pH 1 and 2 the surface charge of NRL are positive and swelling degree were 19.3 and 18.8 (%) at pH1 and2 respectively before return decreased at pH 3 to 12 (%) and due to the pKa of PMA was more than3.35 the swelling degree has begun increased at pH 4 and 5 about 14.4 and 19.2 (%) before returned decreased at pH 6 to 13.1 (%). At pH 7 the polymer is significantly more charged in solutions of pH 7 than it is in solutions of pH 8. In the solutions with pH 7, the polymer is strongly charged and thus the absorbed water increased at pH7=18.4.
Figure 4:
The swelling degree under effect of pH ranged from 1 to 11 of (a) rubber hydrogel matrix (NRL/PAM/ PMAA) free Ag and (b) with AgNPs composites.
The predominant pKb value of the amine groups in the polyampholytes under consideration was approximately 9 and 9.5. Thus, swelling increased at pH values around 9-9.5 ,so the equilibrium swelling degree increased from pH 8 and 9 about 14.2 and 16.5,respectively as shown in Figure 4a . At pH 10 there are affective factor should consider: the NaOH leads to the hydrolysis of -COONH2 groups for PAM into ionizable -COONa, the hydrolysis was partial and most of the -CONH2 groups were not hydrolyzed completely. According to the literatures [26, 27] so the amount of COO -are increased induced electrostatic repulsion between charged groups and the rubber-hydrogels showed greater swelling=18.3 (g/g).This electrostatic repulsion at high basic solutions pH11 is prevent due to "charge screening effect" by excess Na + in the swelling media [28] which shield the COO -anion groups and swelling degree return decrease at pH11to reach about 10%. Silver NPs/Rubber -hydrogel in general, exhibit extremely high surface charge densities. Thus, provide the high responsive pH as shown in Figure 4b . The difference of the swelling ratios between acidic and basic environment is remarkable No significant change are recorded of swelling equilibrium at pH 2 and pH 5 maybe due to the electro neutrality points of silver surface particles charges compare to values obtained in the acidic media pH 1, pH 3 and pH 4. Due to in acidic condition where positive charge was present on the (NRL) surface and AgNPs having negative charge mainly from citrate group of buffer solution [29] able to absorb silver on the NRL surface, so the electrostatic interaction being the driving force [30] . This interaction increased at pH 3 which is the isoelectric point of NRL has more ionized charged leads to increase of swelling degree about 20.2% before return increase at pH 4 about 22.4% pH solution effected on the surface charge of the AgNPs, OH-which generates a negative surface charge in alkaline pH environments [31] . The increased of negative charge on the AgNPs surface lead to degrease in the size of particles as shown early in UV data, increased the repulsion between particles lead to increase the network gab space, and increased the adsorbed Copyright © Mohamed Mohamady Ghobashy PSPRJ. 000503. 1(1).2020 amount of water at pH>6 rather than free silver. Beside The isoelectric point of this polyampholyte In a pH range above 6.0 [21] , where the polyampholyte are expected to be negative in net charge so the repulsion force with the negative surface charge of AgNPs take placed and the swelling moderated increased rather than the silver free. The equilibrium swelling degree increase dramatically about 5 times at pH 6 , 7, 8, 9, 10 and 11 for 21, 20.20, 20.82, 22.53, 21.44 and 25.22%, respectively.
Chemical composition detected by ATR-FTIR
The ATR-FTIR spectrum (Figure 5a ) of (NRL/PAM/PMAA)/Ag showed that there is a chemical bonding between rubber hydrogel matrices and silver nanoparticles [32] .this causing shifts of main characteristic IR band as comparison with Figure 5b showed that the stretching splitting band of (C=O) groups contracted at 1657 cm -1 are shifted to 1695cm -1 with broadening, while no shifted was observed in the peaks attributed to C-H at 2918cm -1 and abroad peaks from 3100 to 3650cm -1 due to possibility formation of H-bonds between PAM and PMAA chains (NH 2 and C=O) as shown in Figure 5a , these peaks was observed in low intensity when AgNPs were introduced as shown in Figure 5b . From above results N and O atoms in the molecule of function groups have affinity for silver ions and metallic silver coordination [33, 34] .This results give spot about reduction of silver nanoparticles was performance by rubber hydrogel compositions this make stabilization of silver nanoparticles. 
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The TGA curves presented in Figure 6 shown the thermal decomposition of (NRL/PAM/PMAA) with and without AgNPs given one distinct stages of decomposition from Figure 7a shows the DSC thermogram of (NRL/PAM/PMAA) with one glass temperature Tg at 58.20 °C and one endothermic Tm sharp peaks at 179.12 °C (Figure 7b ). When AgNPs embedded in the rubber hydrogel matrix the Tg was decreased at 57.02 °C this due to AgNP act as filler and caused decreased in Tg of rubber hydrogel matrix [35] may be due to the AgNPs increased the crystanility of rubber hydrogel matrix. The one sharp melting endothermic of (NRL/PAM/PMAA)/Ag was observed with shift at 191.30 °C might suggest addition of the miscibility of hydride rubber-hydrogel matrix groups. 
Plasmon resonance absorption of AgNP with pH change
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The surface plasmon resonance (SPR) of silver nanoparticles (AgNPs) was studied with the differ pH. As shown in Figure 8a colloidal dispersion of (AgNPs) has absorption bands in the wavelength at 275nm attributed to AgNP clusters containing four silver atoms Ag 4 2+ [36] .The formation of the tetramer di-cation Ag 4 2+ in solution, due to the possibility of controlling cluster sizes during the early stages of nucleation processes [37] the peak of the plasmonic band appears at 275nm with shift to 285 [38] during the change of pH process from acidic to base. This indicates that the silver clusters are always within the different size. The increase of the absorption reflects the increasing number of such small silver particles over pH dependent. Figure 8b shown the intensity of plasmon absorption band at wavelength 275nm and 285nm with pH variation different sized silver nanoparticles has obtained. Both blue and red-shifts of the peak position are observed, depending on the presence of electron donors and/or acceptors in the solution, respectively [38] . This means that the silver in acid smallest than in base.
Demonstrate pH color sensing for (NRL/PAM/PMAA)/Ag The rubber hydrogel silver (RHS) domain is presented as an appropriate candidate as pH sensor. A highly stable and accurate pH sensor for (NRL/PAM/PMAA)/Ag applications was investigated based on the potential colure change which is pH dependent. The efficacy of this new type of pH sensor has been tested using samples of (NRL/PAM/PMAA)/Ag was tested on pHs ranged from 1 up to 12 . According to (Figure 9 ) monitoring the index of colure varying from pH 1 to pH 12 these might be attributed to Ag-nanoparticles are responsible for the formation of localized electronic states in the Highest Occupied Molecular Orbital-Lowest Unoccupied Molecular Orbital (HOMO-LUMO) gap [39] for rubber hydrogel domains. These localized electronic states dominate the optical of real samples of (NRL/PAM/PMAA)/Ag . The role based on enhancing the electron transitions leading to the observed change in optical band gap leading to the observed change in colors.
Conclusion
Successfully prepared of pH sensitive rubber-hydrogel matrices using gamma irradiation dose at 20kGy give new materials for wide application. Silver nanoparticles (30nm) were formed insitu reduction induced by gamma radiation resulting from water radiolysis. A silver nanoparticle was embedded into prepared rubber-hydrogel to confirm its ability for using as capping agent [40] . The DSC, TGA and SEM confirmed the one phase formation of new matrices and ATR-FTIR confirmed the formation of H-bonds between PAM and PMAA chains. Swelling measured give advised to how the rubber can swell in aqueous phases and different values of pH has been investigated. And surface plasmon resonance showed that the size of AgNPs is smallest in acid than in base medium. A future using of (NRL/PAM/PMAA)/Ag as pH sensor need further study and extent of discussion.
